Native protein nanolithography that can write, read and erase.
The development of systematic approaches to explore protein-protein interactions and dynamic protein networks is at the forefront of biological sciences. Nanopatterned protein arrays offer significant advantages for sensing applications, including short diffusion times, parallel detection of multiple targets and the requirement for only tiny amounts of sample. Atomic force microscopy (AFM) based techniques have successfully demonstrated patterning of molecules, including stable proteins, with submicrometre resolution. Here, we introduce native protein nanolithography for the nanostructured assembly of even fragile proteins or multiprotein complexes under native conditions. Immobilized proteins are detached by a novel vibrational AFM mode (contact oscillation mode) and replaced by other proteins, which are selectively self-assembled from the bulk. This nanolithography permits rapid writing, reading and erasing of protein arrays in a versatile manner. Functional protein complexes may be assembled with uniform orientation at dimensions down to 50 nm. Such fabrication of two-dimensionally arranged nano-objects with biological activity will prove powerful for proteome-wide interaction screens and single molecule/virus/cell analyses.